A rapid, accurate method with high sensitivity and reproducibility, and having the advantage of a short incubation period under constant pH, has been developed for routine measurement of microbial lipase. Assembled from readily available and economical instrumental components, the apparatus includes a pH meter, a thermoelectric heating and stirring device, a motor-driven burette, and an automatic recorder. The reaction mixture, consisting of 5 ml of a 10% olive oil-gum arabic emulsion, 2 ml of 3 M NaCl, 2 ml of sodium taurocholate (15 mg/ml) of 0.075 M CaCl2, 5 ml of water, and 1 ml of enzyme solution, was adjusted to pH 8.0 and 37 C. The pH was maintained at a constant value by automatic addition of 0.01 N NaOH during the incubation period, which usually lasted 5 min. A lipase unit, derived from the use of this technique, may be defined as the number of microequivalents of acid liberated per minute under the specified conditions. The method was sensitive to 0.01 units. 
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Apparatus. The instrumental assembly (E. H. Sargent and Co., Detroit, Mich.) was composed of a thermoelectric temperature-regulating magnetic stirrer, a motor-driven buret, an automatic recorder (model SR), and a pH meter (Zeromatic Beckman, model 96; Beckman Instruments, Inc., Fullerton, Calif.). The electrical impulses from the pH meter were transferred to the recorder input, which in turn activated the motor-driven buret through a microswitch to maintain a constant pH of the assay mixture.
Assay procedure. By means of the pH meter, the recorder was set at the predetermined optimal value of the particular lipase (pH 8.0 in this case). This setting required a minor adjustment of the microswitch. A 1-ml amount of the lipase preparation was added to the reaction mixture (15 ml) previously (Fig. 1) . However, acid production continued at a slower rate during the measured period of 1 hr.
Effect of time. The amount of standard alkali required during hydrolysis was measured at 1-min intervals for 15 min (Fig. 2) . The reaction rate was linear for the first 5 min, and then declined slowly. This experiment, therefore, confirmed the choice of the 5-min reaction period for the assay procedure.
Effect of temperature. For the particular lipase sample employed, we noted that the optimal TIME (MIN) temperature (Fig. 3A) under the conditions specified was about 45 C. However, when the data were plotted according to Arrhenius (Fig.  3B) , the optimal temperature became closer to 40 C. Surprisingly, a straight line was not ob- tained. The graph expressed a discontinuity of the slope which approximates two straight lines, meeting at a point from which the optimal temperature was determined. The line with the negative slope permitted a calculation of 14,500 cal per mole for the Arrhenius function A (energy of activation). Effect of lipase concentration. The amount of lipase solution used in the reaction mixture was varied from 0.1 to LOE-ml, and the data obtained from such an experiment are shown in Fig. 4 , for which the microequivalents of acid produced were calculated from the digital units on the automatic titrator. A straight-line relationship existed between the two parameters.
Lipase activity of various microorganisms. The lipolytic capacity per milliliter of the cell-free supernatant culture fluid from several microorganisms was determined ( The A value of 14,500 cal for our purified microbial lipase does not agree with the value of 7,600 cal for pancreatin reported by Sizer and Josephson (5) . Besides the difference of purity and source of lipase, the chief reason for disagreement may be the substrate; we used emulsified olive oil rather than nonemulsified tributyrin. A major discordance, however, is the nature of the slope itself. Over a corresponding temperature range, Sizer and Josephson (5) obtained the linear relationship of a typical Arrhenius plot. The discontinuity of slope that we found is explained by Walter (7) in terms of: (i) phase change of solvent, (ii) two parallel reactions by different active centers with different temperature coefficients, (iii) two successive reactions with different temperature coefficients, or (iv) two different forms of the active enzyme with two different activation energies.
